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Objective To investigate an appropriate depth of needle insertion during trigger point injection into the rhomboid 
major muscle. 

Methods Sixty-two patients who visited our department with shoulder or upper back pain participated in this 
study. The distance between the skin and the rhomboid major muscle (SM) and the distance between the skin and 
rib (SB) were measured using ultrasonography. The subjects were divided into 3 groups according to BMI: BMI 
less than 23 kg/m 2 (underweight or normal group); 23 kg/m 2 or more to less than 25 kg/m 2 (overweight group); and 
25 kg/m 2 or more (obese group). The mean±standard deviation (SD) of SM and SB of each group were calculated. 
A range between mean+1 SD of SM and the mean-1 SD of SB was defined as a safe margin. 

Results The underweight or normal group's SM, SB, and the safe margin were 1.2±0.2, 2.1±0.4, and 1.4 to 1.7 cm, 
respectively. The overweight group's SM and SB were 1.4±0.2 and 2.4±0.9 cm, respectively. The safe margin could 
not be calculated for this group. The obese group's SM, SB, and the safe margin were 1.8±0.3, 2.7±0.5, and 2.1 to 2.2 
cm, respectively. 

Conclusion This study will help us to set the standard depth of safe needle insertion into the rhomboid major 
muscle in an effective manner without causing any complications. 
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INTRODUCTION 

Myofascial pain syndrome is a painful musculoskel- 
etal condition produced by myofascial trigger points [1]. 
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Trigger point injection is one of the treatment methods 
for this condition and is known to provide temporary or 
long-term relief [2] . When a skilled operator performs an 
injection, the procedure is generally very safe, but some 
side effects have been reported [3] . The reported side ef- 
fects include pain, nerve injury, bleeding, infection, and 
some serious complications, such as pneumothorax [4,5]. 

Iatrogenic pneumothorax can occur when patients are 
treated with trigger point injection on their shoulder and 
neck region, such as the trapezius muscle, rhomboid ma- 
jor or minor muscles. Among these muscles, the rhom- 
boid major muscle is very thin, and the thicknesses of the 
skin, subcutaneous fat layer and other soft tissues around 
the muscle vary between individuals. Furthermore, in 
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the deep part of the muscles, there are intercostal nerves, 
blood vessels, and pleura. Thus, the determination of an 
appropriate injection depth becomes one of the most 
important factors when performing injections into these 
muscles. However, there is no research with clear criteria 
regarding the depth of needle insertion that allows safe 
and effective alleviation of pain. With this in mind, we 
carried out this study to provide some reference for safe 
and effective treatment through determining an appro- 
priate injection depth according to the body type of pa- 
tients using body mass index (BMI) during trigger point 
injection into the rhomboid major muscle. 

MATERIALS AND METHODS 

Subjects 

Our subjects were 62 outpatients and hospitalized 
patients who had visited the rehabilitation medicine 
department of our hospital for pain in their upper back 
or shoulder. Patients with a history of fractures or sur- 
gery around the shoulder were excluded from the study 
because of the potential of anatomical changes around 
their shoulders. Also, patients who could not maintain 
their posture for more than 5 minutes because of serious 



Table 1. General characteristics of subjects 





Total 


Male 


Female 




(n=62) 


(n=19) 


(n=43) 


Age (yr) 


53.6±13.2 


47.1±18.0 


56.6+10.7 


Height (cm) 


160.4±9.0 


170.917.1 


155.7+5.1 


Weight (kg) 


60.8±9.2 


66.5+10.5 


58.3+7.4 


BMI (kg/m 2 ) 


23.6±3.0 


22.7+2.4 


24.1+3.2 



pain or limited range of motion were excluded. Age, sex, 
weight, and BMI of the patients are described in Table 1. 

Measurements 

We measured the depth and thickness of the rhomboid 
major muscle by ultrasonography. During the study, pa- 
tients put their hand of the affected side on the opposite 
shoulder to relax the rhomboid major muscle (Fig. 1). A 
transducer was then placed at point 1 cm medial to the 
midpoint of the medial border of the scapula of the af- 
fected side, parallel to the medial border, and perpendic- 
ular to the skin surface (Fig. 2). Great care was taken not 
to exert excessive pressure with the transducer. Partici- 
pants were required to inspire fully and hold their breath 
during measurement. Following this, two values were 
measured; the distance from the skin to the surface of 
the rhomboid major muscle was named SM (skin-muscle 
distance), indicating the minimal depth for the needle tip 
needle during trigger point injection into the rhomboid ma- 
jor muscle. The distance between the skin and the surface 
of the rib was named SB (skin-bone distance) (Fig. 3). The 



Values are presented as mean+standard deviation. 
BMI, body mass index. 




Fig. 1. Patient's posture during measurement. 



Rhomboid minor m. 
Rhomboid major m. 




Fig. 2. Placement of probe dur- 
ing measurement: A, the spine of 
scapula; B, the medial border of 
scapula; and C, location of probe. 
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SB indicated the maximum depth of the needle tip that 
can be inserted safely with no danger of pneumothorax 
or injury of to intercostal nerves and vessels. The differ- 
ence between SB and SM was the thickness of the rhom- 
boid major muscle. When the tip of the needle was in this 
range, it indicated that the needle tip was safely located 
within the rhomboid major muscle. We also defined a 
range between mean+1 SD of SM and the mean-1 SD of 
SB as a safe margin of needle depth in each group. 

This study was carried out by a skillful medical special- 
ist of rehabilitation medicine, using Accuvix V10 (Medi- 
son, Seoul, Korea) and linear probes with a frequency 
between 5 and 13 MHz. The subjects were divided into 
3 groups according to BMI: 1) BMI less than 23 kg/m 2 
(underweight or normal group); 2) 23 kg/m 2 or more to 
less than 25 kg/m 2 (overweight group); and 3) 25 kg/m 2 or 
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Fig. 3. Transverse view of ultrasonographic image of the 
rhomboid major muscle at a point 1 cm medial to the 
midpoint of the medial border of the scapula. SM, dis- 
tance from the skin to the rhomboid major muscle; SB, 
the distance from the skin to the rib. 



more (obese group). 

Statistical analysis 

SPSS ver. 18.0 (SPSS Inc., Chicago, IL, USA) was used 
for statistical analysis. The independent t-test was used 
to compare the measured values between males and 
females. Statistical difference of the measured values be- 
tween the groups according to the BMI was analyzed us- 
ing the one-way analysis of variance (ANOVA) test. 

RESULTS 

The study population consisted of 19 men and 43 wom- 
en with an age range of 53.6±13.2 years (from 23 to 78). In 
terms of BMI, there was no statistical difference between 
men and women (p=0.09). The baseline characteristics of 
the subjects are provided in Table 1. SM, SB, and the dif- 
ference between SM and SB did not differ significantly by 
gender (Table 2). 

The number of subjects in each group divided by the 
BMI was 29 for the underweight or normal weight group, 
14 in the overweight group, and 19 in the obese group 
(Table 3). Both SM and SB were deeper in the group with 
higher BMI (p<0.001) although the difference between 

Table 2. Distances from the skin to the rhomboid major 
muscle (SM), skin to the rib (SB), and the thickness of 
rhomboid major muscle (the difference between SM and 
SB) in each group according to gender 





Male 


Female 


p-value 


SM (cm) 


1.4±0.4 


1.5±0.3 


0.60 


SB (cm) 


2.4±0.5 


2.3±0.5 


0.83 


SB-SM (cm) 


1.0±0.4 


0.9±0.2 


0.31 



Values are presented as mean±standard deviation. 



Table 3. Distances from the sldn to the rhomboid major muscle (SM), skin to the rib (SB), the thickness of rhomboid ma- 
jor muscle (the difference between SM and SB), and the safe margin of needle depth in each group according to BMI 





Underweight or normal"' 
(n=29) 


Overweight b> 
(n=14) 


Obese c) 
(n=19) 


p-value 


SM (cm) 


1.2±0.2 


1.4±0.2 


1.8±0.3 


<0.001 


SB (cm) 


2.1±0.4 


2.4±0.9 


2.7±0.5 


<0.001 


SB-SM (cm) 


0.9±0.3 


1.0±0.2 


0.8±0.3 


0.24 


Safe margin of needle depth d) (cm) 


1.4-1.7 


NA 


2.1-2.2 





Values are presented as mean±standard deviation. 
BMI, body mass index; NA, not available. 

a) BMI<23, b) 23<BMI<25, c) BMI>25, and d) defined as a range between mean+1 SD of SM and mean-1 SD of SB. 
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the underweight or normal group and the overweight 
group were not statistically significant (p=0.07 for SM, 
p=0.19 for SB). The thickness of the rhomboid major 
muscle (the difference between SM and SB) was not sig- 
nificantly difference between the groups divided by BMI. 
The safe margin was 1.4 to 1.7 cm in the underweight or 
normal group and 2.1 to 2.2 cm in the obese group. In the 
overweight group, the safe margin of needle depth could 
not be calculated because SB-1 SD was larger than SM+1 
SD in this group (Table 3). 

DISCUSSION 

The purpose of this study was to provide the standard 
depth of needle insertion during trigger point injection 
into the rhomboid major muscle. According to our re- 
sults, the depth of needle insertion was dependent on the 
patient's BMI, but gender did not influence SM and SB 
in our study. However, the number of male participants 
was small, thus there should be an additional study to 
compare the values between men and women. Although 
both SM and SB were deeper in the group with higher 
BMI, the difference between SM and SB (the thickness of 
rhomboid major muscle) was not significantly different 
between the groups divided by BMI. This suggests that 
the main factor influencing the depth of insertion is the 
thickness of fat tissue, not muscle. In addition, we set a 
range between the mean+1 SD of SM and mean-1 SD of 
SB as a safe margin of needle depth in each group divid- 
ed by BMI. This was done to assure that the needle tip is 
placed safely in the rhomboid major muscle without any 
possibility of pneumothorax, which was achieved in 71% 
of all patients. However, even if the needle tip is inserted 
deeper than SB, pneumothorax does not occur until the 
needle tip reaches the pleura. According to Mohr et al. [6], 
the average width of the rib around the rhomboid major 
muscle is 7.5±1.8 mm, and this value is the difference be- 
tween the depth to the rib and to the pleura. Therefore, 
safety is guaranteed in much more than 71% of patients 
because of this width of the rib. 

To our knowledge, this is the first trial that uses ultraso- 
nography to set the standard depth of safe needle inser- 
tion according to the patient's body type during trigger 
point injection. According to Dupont et al. [7], it is widely 
acknowledged that real-time ultrasonography is accurate 
in precisely measuring muscle thickness, and for being 



time-efficient. Ultrasonography has also been reported 
to be as accurate as magnetic resonance imaging when 
measuring the cross-sectional area of low back muscles 
[8]. Also, there have been some previous studies using 
ultrasonography to measure the depth or cross-sectional 
area of a muscle. For example, Yang et al. [5] used ultra- 
sonography to measure the thickness of the interscapular 
soft-tissue. However, they did not divide their partici- 
pants into subgroups by the BMI. They also enrolled nor- 
mal young adults, but the present study was conducted 
with elderly patients with shoulder pain. 

On the other hand, there is a controversy about the ap- 
propriate depth of needle insertion during trigger point 
injection. Ceccherelli et al. [9] revealed that when in- 
jecting into a trigger point in the low back muscle, there 
were no significant differences regarding their short- 
term pain relief between the superficially inserted group 
and deeply inserted group. Another study compared the 
effects on 35 older adults with chronic low back pain by 
injecting into a trigger point with 3-mm depth and 2-cm 
depth [10]. The study revealed that the group with deep 
insertion showed greater effects of pain relief as well as 
improvement in quality of life, although the results were 
not statistically significant. 

In contrast, Baldry [11] reported that more deeply in- 
serted needles cause more pain than superficially insert- 
ed needles. Kalichman and Vulfsons [12] also suggested 
superficial injection. 

The best outcome wtihout complications may be ex- 
pected by injecting a needle precisely into the exact loca- 
tion of the trigger point. 

There are a few limitations to consider in our study. 
Although we calculated the standard depth of insertion 
in each group, there may be some variations because the 
depth from the sldn to the rhomboid major muscle or its 
thickness may be different according to the patient's pos- 
ture. Also, even if we measured the vertical distance from 
the skin to the rhomboid major muscle or rib, the needle 
is not always inserted into the skin vertically in clinical 
practice, so there may be some errors in applying the val- 
ues we measured in all situations. Moreover, even if we 
specify a certain point as the standard location in order to 
maintain consistency of measurement, for a real patient, 
the trigger point may exist at another place. 

However, at present, since the criteria of needle depth 
at the trigger point injection of the rhomboid major mus- 
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cle have not been elucidated, we expect that the values 
measured by this study would be useful reference values 
ensuring safer and more effective practice by physicians. 

Even though the total number of subjects of this study 
may be too small to give statistical meaning, if we con- 
duct further research with a larger number of subjects in 
the future, we would be able to formulate more accurate 
standard values. 

In conclusion, we measured the values that can help us 
predict an appropriate depth of needle insertion during a 
trigger point injection. If we inject a needle at the trigger 
point of the rhomboid major muscle with these values in 
mind, we are more likely to deliver a safer and more ef- 
ficient procedure. 
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